While similarities / differences in job tasks performed between these two LEA are not known, the results from 4 this study suggest differences in fitness between these two different U.S. LEA. Fitness standards and training protocols need to be developed and contextualized to each LEA's specific population and needs.
Introduction
Police Officers are required to perform tasks that are highly varied in terms of type and duration [1] . Some of these tasks may include checking the identity of individuals, responding to a domestic incidents, and effecting an arrest [1] . To perform these duties safely and effectively, it is important for an Officer to have sufficient muscular power, strength and endurance, and cardiovascular endurance [2] [3] [4] [5] . It is, therefore, not surprising that research has documented the importance and association of physical fitness with performance of routine policing tasks [2, 3, 6] .
Research suggests that the nature of their occupation (e.g. shift work, stress, etc.) may lead Officers to lose fitness as service duration increases [7] . Four studies have investigated physical fitness among general duties Police Officers. One study compared the fitness levels between Officers and Cadets [7] , one study compared the fitness levels of male and female Officers [8] , a third study observed changes in Officers' strength over the duration of their employment career [3] , and the final study reported on fitness levels over a 15-year period [6] . Orr et al. [7] showed that employment status, rather than age, may largely account for observed lower levels of fitness in Officers compared to cadets. Dawes et al. [8] profiled the levels of fitness of male and female Officers, documenting that male Officers tended to be heavier, taller and displayed greater lower limb power, dominant hand grip strength, upper limb muscular endurance and aerobic fitness, than female Officers. Boyce et al. [3] showed that Officers increased their strength over the duration of their employment despite expected strength trends that follow an annual decline. Sorensen et al. [6] illustrated that Officers maintained aerobic capacity but showed a decrease in muscular performance and an increase in weight over a 15-year period.
Of the studies described above, three [3, 7, 8] used data from different United States (U.S.) Law Enforcement Agencies (LEA) while one described Officers from Finland [6] . With only three studies reporting results from U.S. agencies, the transferability of findings to other U.S. law enforcement Officers may be erroneously assumed. This is based on the assumption that each LEA is similar in terms of the fitness of their Officers, despite no known research specifically investigating differences in fitness, or even typical job tasks between LEAs.
Identification of any physical fitness differences between LEA is of importance given that agencies may adopt physical fitness standards from other agencies, be they for identifying injury risk, measures of cardiovascular health or work task performance, without contextualizing the physical requirements of the Officers roles to their specific city, county, or state. The aim of this study was to investigate whether the fitness levels of police Officers from two different U.S. LEAs were similar.
Methods
Retrospective data were collected from two different U. males) were performed to measure the differences in anthropometrics and fitness levels of incumbent Officers.
Body mass

Law Enforcement Agency 1 (LEA1)
The Officer's body mass was measured using a doctor's beam scale 
Law Enforcement Agency 2 (LEA2)
Mass measurements were self-reported by the Officers at the commencement of the testing period. All imperial measures were subsequently converted to metric values for analysis.
1-minute push-up test
Push-up assessments are commonly used by LEAs to measure the muscular endurance of the upper-body muscles, which are used in pushing, lifting, carrying, and use-of-force situations [9] [10] [11] . For both LEAs, the maximum number of push-up repetitions that could be performed in one minute was used as a fitness outcome measure.
This protocol has been used and described in previous research [9, 11] . 
Vertical jump (VJ)
The vertical jump test is commonly used among law enforcement agencies to measure explosive power, which is important for pursuit tasks that require jumping and vaulting [9, 11, 12] . The test was conducted differently between the two LEAs.
Law Enforcement Agency 1 (LEA1)
VJ was measured using the Vertec™ apparatus (Vertec Scientific Ltd., Aldermaston, UK). Before beginning, all participants performed a 3-5-minute self-selected warm-up with no familiarization trials conducted for this assessment as all participants had conducted this test previously. Each participant's standing reach height was then measured. Each participant was then instructed to execute a countermovement jump with an arm-swing to reach the highest level they could on the device. All participants were allowed a minimum of 10 sec. and a maximum of 30 sec. rest between each jump. The participant's VJ height was determined by subtracting standing reach height from jump height. Participants were given three attempts and the greatest height achieved (rounded to the nearest 0.5 inch) was used as their final score. This result was then converted to cm.
Law Enforcement Agency 2 (LEA2)
VJ height was measured using a Just Jump (ProBotics Inc, Huntsville, Al) electrical contact operated system. The Just Jump
Mat is a 27-inch x 27-inch mat that calculates vertical jump height by measuring vertical displacement time. VJ height for this device was calculated by measuring the amount of time the feet are not in contact with the mat. All participants were instructed to step on to the mat and when ready, perform a countermovement arm swing and jump as high as possible. This score was used to determine the vertical jump height of each participant. The best of three attempts were taken, and maximal jump heights were recorded to the nearest 0.5 inch.
Aerobic fitness tests
The two LEAs employed different measures to determine aerobic fitness. LEA1 used the 1.5-mile (2.4-km) run, while LEA2 used the 20m-MSFT. Both measures are commonly used by LEAs to assess aerobic fitness [9, 13] .
Law Enforcement Agency 1 (LEA1)
Using a ¾ mile course measured around a local city block, Officers were instructed to complete two laps as fast as they could with their times being recorded to the nearest 0.10 sec using a stopwatch. Prior to beginning the test, a two-hour rest period was provided for the participants to allow for an appropriate recovery period following the previous tests.
Law Enforcement Agency 2 (LEA2)
Participants were required to run back and forth between two lines marked on the ground spaced exactly 20 meters apart [14] The test-retest reliability for the 20m-MSFT has previously been determined to be 0.95 for adults, using a population of 81 men and women aged 20-45 years [15] . The validity of the 20m-MSFT has been reported several times [15] [16] [17] [18] , the most recent meta-analysis concluding that the 20m-MSFT has a moderate to high mean correlation coefficient for estimating VO2 max [17] . and LEA2 (n = 4) datasets, no inferential statistics were performed with the female Officer data.
Results
When comparing the raw scores of ages of both LEA, there were no significant differences ( Table 2 ).
Discussion
The aim of this study was to investigate whether fitness levels ±12.93 kg) of male Officers in this study were similar to those reported by Dawes et al. [27] who reported a mean age of 38.99 (±7.51) years (n= 518), Orr et al. [7] who reported a mean age of 39.43 (±8.28) years and a mean weight of 87.74 (±11.59) kg (n= 73), Baran et al. [24] 16 who reported a mean weight of 89.27 (±13.31) kg (n= 203), and Boyce et al. 3 who reported a mean age of 37.1 (±3.8) years (n= 297), for U.S. incumbent Officers. Several studies of U.S.
LEA reported different mean values for age and weight when compared to the results of this study. Baran et al. [24] reported different mean ages of 30.86 (±6.09) years, Dawes et al. [27] reported different mean weights of 91.45 (±13.9) kg, Boyce et al. even though no significant differences were found between some demographic characteristics of the two male populations reported in this study, the aforementioned premise may still bear true, whereby similarities between LEA male population demographics should not be assumed.
Comparing the performance differences between male Officers from LEA1 and LEA2 revealed that Officers from LEA1 
Limitations
There were certain limitations to this study that should be considered. The first limitation is regarding whether the differences in fitness testing protocols could skew results due to the variations in procedures. Noted in this study were the differences in data collection procedures between agencies for all fitness measures.
Although the procedures for some tests did not vary to a great degree, it is important to stress the potential and need for consistency among all fitness tests. The second limitation of this study was the low number of female Officers in the dataset. Nonetheless, the low number of females is typical of law enforcement populations.
Lastly, there were differences in the recruitment of participants for this study. Officers from LEA1 were volunteers while Officers from LEA2 were required to participate. Further studies are needed to i) explore the specific fitness requirements of individual LEAs and ii) develop larger data sets for both female and male Officers, all performing the same tests to the same level of effort..
Conclusion
Based on the significant differences in Officer anthropometrics and fitness test performance found in this study and when compared to the wider literature, it is important for each LEA to develop unique fitness standards applicable to their LEA. The development of jobrelated and health-related fitness standards, and associated health and conditioning strategies, will aid in the improvement of Officer health and fitness. This study also identified differences in fitness testing procedures, underlining the need for standardization of fitness testing procedures to ensure consistency and accuracy when comparing results. Future research should focus on profiling and comparing the fitness levels of different LEAs, both nationally and internationally, using similar fitness assessments. Additionally, there is a need for future research to also provide data on cohorts as a single entity (i.e., regardless of sex) as this is how a cohort presents for training and is how Officers are expected to perform in the workplace.
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